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1. LONG TERM COPPER TRIAL - NEWDEGATE RESEARCH STATION - 66 N 14 
Block 1 was cropped to Halberd wheat on 13/6/1983 in accordance with the one 
crop : three clover pasture. Copper was originally ~pplied to block 1 in 
1969. Within each two hectare plot of block 1 a small trial of four 
treatments and two replicates was sown to determine the response to 1983 
copper applications. 
Basals: Agran 34 at 60 kg/ha T.D. and worked back. 
Superphosphate at 150 kg/ha 
Halberd wheat at 50 kg/ha 
Table 1. Effect of 1983 copper application on grain yield (t/ha) of wheat on 
areas which had different rates of copper applied in 1969 
Copper sulphate applied Copper sulphate (kg/ha) applied in 1983 
in 1969 (kg/ha) 0 2.75 5.5 8. 25 
0 o. 94 1.40 1.58 1.56 
2.75 1.43 1. 53 1. 56 1. 72 
5.50 1.38 1.28 1.26 1.33 
8. 2.5 1.25 1.39 1.29 1. 27 
11.00 1.82 1.86 1.97 1. 78 
11. 00 + 0.5 per annum 1.40 1. 21 1.28 1. 29 
The tissue analyses for this year are as yet unavailable. 
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2. RATES OF COPPER AND METHODS OF APPLICATION ON NEW LAND - CONTINUED 
82 ME 43/2247 EX 
Aims: 
(i) To determine how much extra copper is required to overcome the first 
year problem of poor copper availability. 
(ii) To. compare the response of wheat to the commercial wet mix and the D of 
A mix. 
(iii) To compare foliar applied CuS04, Cu-chelate and drilled CuS04 and Cu 
- OSP mixes. 
Location: 
Soil: 
Sown: 
Basals: 
M. Sedgewick - Mt Walker 
Virgin. Yellow brown gravelly sandy loam 
May 24, 1982 
Urea T.D. 
Gamenya 
52 kg/ha 
44 kg/ha 
Table 2. Grain yield (t/ha) of wheat with varying Cu treatments 
Rate of CuS04.5HiO (kg/ha) 
TR Drilled Soil No. Foliar 
spray cultivations spray 
1 6.6 
2 9.9 
3 13. 2 
4 6.6 0.41 ( 1) 
5 6.6 0.82 ( 1) 
6 6.6 1. 65 (1) 
7 -
8 6.6 
9 13. 2 
10 0.82 ( 1) 
11 1.65 ( 1) 
12 0.14 ( 2) 
13 o. 42 ( 2) 
14 - ( 3) 
15 6.6 1 ( 3) 
16 6.6 2 ( 3) 
17 6.6 4 ( 3) 
TR 1 - 6 Sown with Super - Cu, Zn, Mo No. 1 247 kg/ha 
7 - 1 7 Sown with Super { 245) + ZnO { 2) + Mo03 { O. 18) 
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Yield 
(t/ha) 
1. 74 
1. 76 
1. 72 
2.08 
2. 0 5 
2.13 
o. 46 
1. 88 
1.96 
1. 97 
1.98 
1. 67 
1.98 
0.33 
1.49 
1. 88 
1.86 
% Maximum 
82 
84 
Bl 
98 
96 
100 
21 
88 
92 
92 
93 
79 
93 
16 
70 
88 
87 
(1) As Cu S04.5H:zC> (25.4% Cu). 
(2) As chelated copper (14% Cu) with rates (250 at 750 g) given as 
equivalent rates of CuS04.5HiQ. 
(3) All these plots were cultivated 4 times, the last being the seed 
operation. 
Table 3. .The effect of copper fertilizers on Cu concentrations in Y.E.B. 
(ppm) at two times of sampling, and the grain (ppm) 
Treatment % Max. 
A 
B 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
yield 
82 
84 
81 
98 
96 
100 
21 
88 
92 
92 
93 
79 
93 
16 
70 
88 
87 
Pre-spray mean of Tr. 1 
Pre-spray mean of Tr. 7 
Cu grain 
ppm 
0.7 
1.1 
1.1 
2. 3 
2. 4 
2. 7 
0.6 
1.1 
1.2 
2. 2 
2.6 
1.2 
1. 9 
o. 9 
1. 4 
1.3 
1.8 
< 1. 3 ppm Cu 
1.3-2.0 ppm Cu 
= Severe deficiency 
= Marginal deficiency 
Tl 
2.1 
2.5 
2.8 
2.1) 
2. 0) 
2. 2) 
1. 6 
2.3 
2.9 
1.0) 
1. 2) 
1.2) 
1.1) 
1.2 
2.1 
3.0 
4.1 
Tl; 25/ 8/82; 
T2; 8/10/82; 
Stage 8 - Last leaf just visible 
Stage 13 - Ripening 
Results indicate: 
Cu Y.E.B. ppm 
T2 
( 2.1) A 1. 5 
2.0 
2. 2 
Pre-spray 12. 
equivalent to 10. 
treatment 1 18. 
(1. 2) B 1. 0 
1.9 
2.1 
17. 
Pre-spray 15. 
equivalent to 3.3 
treatment 7 4.0 
1.1 
1.7 
2.1 
2.0 
(1) The site was severely copper deficient. Where no copper was supplied 
(Tr. 7, 14) grain yield was restricted to about 20% (400 kg/ha) of the 
best treatments (2 t/ha). This is reflected in the low Y.E.B. Cu 
concentrations. 
(2) Wheat sown with only super - Cu, Zn, Mo, No. 1 yielded 80% of the 
highest yielding treatment. Drilling additional CuS04 with the No. 1 
mix did not improve grain yields, although it did increase slightly the 
marginal Y.E.B. Cu concentrations. 
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(3) The highest yielding treatment was the No. 1 mix with a subsequent 
foliar spray of 1.65 kg CuS04/ha (2.1% CuS04 solution sprayed at 80 
L/ha). Lower rates of foliar applied copper (down to 0.4 kg CuSO~a) 
did not result in very much lower yields. 
(4) Foliar applications of copper alone, without copper in the drilled 
fertilizer, did not achieve the same grain yields as both drilled and 
subsequent foliar applications of copper. 
(5) Copper sprayed onto the soil prior to sowing was made more effective by 
cultivating prior to seeding, as reflected in the Y.E.B. Cu 
concentrations which increased with additional cultivations. 
(6) The high rate of chelated copper was equivalent in grain yield to 
CuS04 as a foliar spray. 
(7) The concentration of Cu in the Y.E.B. decreases as the wheat plant 
matures. This is of little consequence as the comparative values 
between treatments tends to remain constant. 
(8) The concentrations of Cu in the Y.E.B. of wheat plants which have 
received foliar applications of copper sprays cannot be evaluated 
critically as their values are inflated 'due to exterior contamination. 
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3. WHEAT RFSPONSE TO ZINC RATES 
81 MO 8/ 4035 EX 
Ai~: To measure the response of wheat to zinc applied with super and 
zinc sprayed on the soil immediately before seeding on this site 
which produced zinc deficient plants in 1980. 
Location: Crane-Gabalong 
Soil: Grey clay loam, calcareous sub-soil, surface ph 8.8 
1982 Complete Results: 
Basals: OAP 73 kg/ha T.D. 
Gamenya wheat 48 kg/ha 
Table 4. The effect of zinc fertilizers on grain yields (t/ha), grain zinc 
concentrations (ppm) and zinc concentrations in the Y.E.B. (ppm) at 
two times of sampling 
Grain yield 
Treatment (t/ha) % Max. 
1-4 Nil Zn 1.24 82 
5 ZnO 1 kg/ha 1.35 89 
6 ZnO 2 1.32 87 
7 ZnO 4 1.52 100 
8 ZnO 6 1.36 89 
9 ZnS04 3.5 1. 28 84 
10 ZnS04 7.0 1.44 95 
Trs. 9 and 10 sprayed immediately before seeding 
Zn < 10 ppm severely deficient 
Zn 10 - 13 ppm : marginal deficiency 
Tl 
T2 
17/ 8/8i; 
12/10/82; 
Stage 7 - second node 
Stage 12 - flowering 
Zn qrain Zn Y .E.B. (ppm) 
(ppm) Tl T2 
15 12 12 
16 14 13 
16 14 12 
17 15 13 
18 17 12 
16 15 11 
16 17 12 
Table 5. The effect of the application of zinc fertilizers on the levels of 
extractable zinc (ppm) 
Zinc extractable in 
Treatment DTPA O. 2 M NH4-0X 
1. Nil Zn 0.2 0.7 
5. ZnO 1 0.4 1.2 
8. ZnO 6 1. 0 3.5 
9. ZnS04 3. 5 0.4 1.4 
1 kg ZnO (80% Zn) is equivalent in Zn to 3.5 kg ZnS04 (23% Zn) 
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Results indicate: 
(1) Nil Zn plots exhibit only 82% of maximum yield and possess a marginal Zn 
concentration in Y.E.B. 
(2) 0.2 M NH4-0X extracts approximately 3.5 times Zn as DTPA. Both 
extractants appear to reflect the range of zinc applied. 
1983 Results - Incomplete 
Basals: Eradu wheat - 55 kg/ha 
Plain superphosphate - 97 kg/ha 
Aqran 34 - 49 kg/ha sown to middle strip of plots only 
Sown 16/6/1983, harvested 13/12/1983 
Table 6. The effect of 1981 and 1983 zinc applications on the grain yield 
(t/ha) and Y.E.B. zinc concentration (ppm) 
Grain yield Zn Y.E.B. 
Treatment (t/ha) % Max. (ppm) 
1,3,4 Nil Zn 2.17 89 11.6 
2 ZnO 2 kq/ha, 1983 2.19 90 14.7 
5 ZnO 1 kg/ha, 1981 2.24 92 
6 ZnO 2 kg/ha, 1981 2.14 88 15.5 
7 ZnO 4 kg/ha, 1981 2. 38 98 
8 ZnO 6 kg/ha, 1981 2.10 86 
9 ZnS04 3. 5 kg/ha, 1981 1.90 78 
10 ZnS04 7. O kg/ha, 1981 2. 43 100 
Y.E.B.: those available sampled 7/9/1983 Stage 7 
Results indicate: 
(1) The Y.E.B. Zn concentration in the nil plots would seem to indicate 
marginal Zn deficiency; but this is not reflected in the yeild data. 
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4. ZINC, SULPHUR, COPPER RESIDUAL WITH HIGH ANALYSIS NP FERTILISER FOR 
WHEAT - CONTINUED 
78 LG 27/2247 EX 
Aim: To measure any decline in effectiveness of Cu, Zn, S on this soil 
type using DAP fertiliser. 
Location: G. Cugley - s.w. Newdegate 
Soil: Yellow brown sandy loam 
Table 7. Grain yields (t/ha) for wheat at s.w. Newdegate in 1982 
No. 
1 
2 
3 
5 
6 
7 
11 
12 
13 
16 
17 
18 
19 
20 
21 
Basal P-N 
S Residual 
All OAP 
Zn Residual 
All OAP 
Cu Residual 
All OAP 
1978 Tr 1982 Tr 
Cu + Zn Zn 
Cu + Zn + S Zn 
Cu + Zn Zn + S 
Cu + S S 
Cu + S + Zn S 
Cu + s S + Zn 
Zn + S Zn + S 
Zn + S + Cu Zn + S 
Zn + S Zn + S + Cu 
OAP Cu 
+ T.E. Cu + Zn 
Super/Agran Cu 
+ T.E. Cu + Zn 
1982 Grain t/ha 
2.16 
2.15 
2.21 
1.46 
2.17 
2.04 
o. 97 
2.22 
2.07 
1.20 
1.49 
2.19 
1.29 
2.29 
2.33 
Treatments 4, 8, 9, 10, 14 and 15 applied in future years 
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% Maximum 
93 
92 
95 
-'63 
93 
88 
42 
95 
89 
52 
64 
94 
55 
98 
100 
Table 8. Concentrations of zinc (ppm), 
Y.E.B., whole tops and grain 
copper (ppm) and sulphur (%) in the 
% Max Y.E.B. Whole tops Grain 
Treat- grain 
ment yield Zn Cu s Zn Cu s Zn Cu s 
1. 93 16 3. 2 0.35 4.8 1.0 0.11 8.3 1. 2 0.13 
2. 92 16 3. 7 o. 35 6.0 1.1 0.12 9.1 1. 7 o. 13 
3. 95 20 3.0 o. 38 6.8 1.1 0.13 9.3 1. 5 0.13 
5. 63 10 5. 6 o. 41 5.0 1.9 0.18 6. 3 1.8 o. 13 
6. 93 17 4.1 o. 38 5.6 1.5 0.12 8.0 1. .7 0.13 
7. 88 16 2.7 o. 34 5.7 1.1 0.13 8.7 1.6 0.13· 
11. 42 26 1.3 12 0.0 0.23 12. 0.9 0.15 
12. 95 19 3.5 o. 3 6 8.8 1.6 0.18 9.1 1.3 0.12 
13. 89 19 2.5 0.36 8.2 1. 6 0.18 8.9 1. 4 0.13 
16. 52 11 2.9 6.7 1.5 0.24 6.3 1.6 0.14 
17. 64 11 6.2 0.58 5.8 2.6 0.22 6.6 2.1 0.13 
18. 94 13 3. 9 0.34 6.8 1.8 0.17 7.3 1.7 0.13 
19. 55 19 1.3 o. 38 12. 0.8 0.26 9.5 1. 2 0.14 
20. 98 18 4. 2 o. 36 6.8 1.8 0.16 8.2 1.9 0.13 
21. 100 20 3. 4 o. 39 8.5 1. 6 0.19 8.4 1.5 0.13 
Y. E.B. sampled 19/8/82 : Stage 6-7 
Whole tops Trs 1- 7 sampled 14/10/82 
Trs 11-21 sampled 21/ 9/82 
Table 9. The effect of nutrient applications on levels of extractable zinc, 
copper and sulphur 
Zn Zn Cu s 
Treatment OTPA O. 2 M 0.2 M 0.01 M 
(NH4) 2C204 (NH4)2C204 Ca (H2P04) 2 
1. OAP + Cu, Zn o. 3 0.8 0.9 2 
5. OAP + Cu, s o. 1 0.2 o. 6 17 
13. OAP + Zn, s, Cu o. 2 0.6 1. 3 9 
16. OAP o. 1 0.2 o. 2 2 
19. Super/Agran 0.1 o. 3 o. 2 16 
-10-
Results indicate: 
(1) Using OAP, this site is deficient in zinc (63-64% maximum grain yield : 
10-11 ppm Y.E.B.) and copper (42% maximum grai.n yield : 1. 3 ppm Y.E.B.) 
to obtain maximum grain yield. 
(2) If the basal P-N source of OAP is replaced by super/agran, enough zinc 
is supplied as a contaminant to obtain near maximum grain yield 
(98% : 18 ppm Y.E.B.)1 but copper remains deficient (55% : 1.3 ppm 
Y.E.B.). 
(3) The trial allows for future applications of Cu, Zn and s, and will need 
to be carried out before any trends of the residual effectiveness of Cu, 
Zn and S can be confirmed. 
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5. MANGANESE ON WHEAT 
82 No 8/1509 EX 
Background: The initial aim of this 1982 trial was to determine the response 
of a wheat crop to manganese and nitrogen fertilizers on a 
managanese deficient site. From the results (see 1982 
Experimental Summary) it was concluded that on this severely 
manganese deficient site, the best fertilizer was Agras No. 1 and 
manganese sulphate at rates of 200 kg/ha and 15 kg/ha 
respectively. 
Aim: It was decided to continue this trial in 1983 to determine if 
there was a decline in the residual effectiveness of soil applied 
manganese sulphate in one year. 
Location: C. Wilkes - Konnongorring 
Soil: Brown gravelly sand 
Sown: June 10, 1983 
Harvested: December 9, 1983 
Table 10. 1982 and 1983 treatments and wheat yields (% maximum and t/ha) 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
Treatments 
1982 
Super 
Super + MnS04 ( 15) 
Super + MnS04 ( 30) 
Super + S/A 
Super + S/A + MnS04 
Super + S/A + MnS04 
Agras 
Agras + MnS04 ( 15) 
Agras + Mnso4 ( 30) 
Super + Urea 
Super + Urea + MnS04 
Super + Urea + MnS04 
Super + Urea + MnS04 
( 15) 
( 30) 
(15) 
( 30) 
( 4) 
Superphosphate 
S/A 
170 kg/ha 
167 kg/ha 
1983 
Agras 
Agras 
Agras 
Agras + 
MnS04 ( 15) 
Agras 
Agras 
Agras 
Agras 
Agras 
Agras 
Agras 
Agras 
sprayed Agras 
Ag ras No. 1 
Urea T.D. 
167 kg/ha 1982~ 200 kg/ha 1983 
76 kg/ha 
Results indicate: 
1982 
(%) 
31 
39 
72 
74 
91 
96 
55 
100 
100 
35 
75 
62 
50 
(1) No grain yield differences between treatments in 1983. 
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Grain yield 
1983 
(t/ha) 
1. 42 
1.07 
1.22 
1. 46 
1.07 
1.41 
1.20 
1.22 
1.33 
1.20 
1.33 
1.07 
1. 23 
1983 
(%) 
98 
74 
84 
100 
74 
97 
83 
84 
91 
83 
91 
74 
85 
e 
Table 11. Variation between the replicate blocks in grain yield (t/ha) and 
Y.E.B. manganese concentration (ppm) 
Replicate block 
Treatment Parameter 1 2 3 Av. 
1 Grain yield o. 80 1. 70 1. 79 1.42 
Y.E.B. Mn 11.1 21.0 23.8 18.6 
4· Grain yield 1.09 1.52 1. 78 1.46 
Y.E.B. Mn 13.3 19.5 24.8 19. 2 
6 Grain yield o. 80 1.63 1.81 1.41. 
Y.E.B. Mn 13.6 21.4 23.4 19.5 
Only results for treatments 1, 4 and 6 are currently available courtesy of 
Prof. J. Loneragan, Murdoch University. Y.E.B.'s sampled 15/9/1983. 
Results indicate: 
(1) Although there is no variation between treatments in grain yield or Mn 
concentration in Y.E.B., there does exist a large degree of variation 
between replicate blocks. 
This trial was sited on the side of a slightly inclined hill, with block 
3 being on top and block 1 towards the bottom. Regardless of the 
treatment, those plots in block 3 yielded the highest, with those plots 
in block 1 yielding only approximately half the grain. This is 
reflected in the Y.E.B. concentrations of Mn with all the treatments in 
block 1 being below the critical Mn concentration. 
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6. MANGANESE ON WHEAT, BARLEY, OATS AND LUPINS - CONTINUED 
82 Br 4/1509 EX 
Aim: To determine the response of varieties of wheat, barley, oats, 
and lupins to the application of manganese. 
Location: 
Soil: 
Sown: 
Basals: 
G. Millar - Boyup Brook 
Brown gravelly sand 
June 25, 1982 
Muriate of potash T.D. at 100 kg/ha 
Superphosphate drilled at 300 kg/ha 
Agran 34 T.D. at 120 kg/ha on cereals July 26, 1982 
Cereals 50 kg/ha 
Lupins 90 kq/ha, gum slurry inoculated 
Manganese treatment: 
Cereals 15 kg MnS04fha 
Lupins 30 kg MnS04/ha 
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Table 12. The effect of manganese application on the grain yield (t/ha) and 
Y.E.B. Mn concentration (ppm) of wheat, barley, oats and lupins 
Grain Y.E.B. Mn 
Cultivar Variety Mn yield Tl T2 T3 T4 
Wheat Egret 3. 0 Ei 35 26 18 17 
+ 2.97 37 23 18 17 
Lance 3. 01 28 18 15 14 
+ 2.95 35 18 18 12 
Oats West 2.43 30 21 18 10 
+ 2. 57 34 22 15 11 
Moore 2. 48 30 24 15 9 
+ 2.76 29 23 17 10 
Swan 2. 42 29 25 16 10 
+ 2.55 37 22 17 11 
Hill 2.69 26 21 18 12 
+ 2.65 34 24 17 12 
Stout 2.20 24 22 15 13 
+ 2.22 38 26 14 13 
Barley Clipper 2.18 25 17 14 12 
+ 2.02 31 18 14 12 
Stir ling 2. 2 9 28 14 20 12 
+ 2.22 32 16 22 13 
Forrest 2.41 20 12 14 7 
+ 2.62 30 14 15 10 
Lupins Yandee 1.30 300 180 220 200 
+ 1.35 310 230 210 190 
Kiev 1.03 480 1800 1900 > 500 
+ o. 85 460 1700 1500 > 500 
D 
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0 
Tl 
T2 
T3 
T4 
11/8 
31/8 
23/9 
19/10 
Results indicate: 
Day 47 
67 
90 
116 
Stage 3 
7 
10 
12 
For wheat 
( 7-8 leaf) 
(Boot) 
(Flowering) 
(1) No grain yield response to the application of manganese in this year on 
this previously Mn deficient site. The wheat varieties yielded the most 
grain. 
(2) The concentration of Mn in the Y.E.B. of all the cereals and lupins 
investigated declines during their growth. Field sampling from Tl-T2 
only is normally recommended for cereals. 
(3) At Tl, it appears that the +Mn Y.E.B. of cereals have a higher Mn 
concentration than the -Mn Y.E.B. However, this difference is not 
evident at later times of sampling. 
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Table 13. The effect of manganese application on the concentration of 
managanese (ppm) in the whole tops and the grain and the 
concentration of nitrogen (%) in the grain of wheat, oats, barley 
and lupins 
Mn Whole Tops Grain 
Cultivar Variety Mn Tl T2 T3 T4 Mn N 
Wheat Egret 35 27 15 16 15 1.4 
+ 49 30 13 13 12 1. 4 
Lance 30 20 12 10 15 1.5 
+ 36 28 10 10 13 1.5 
Oats West 28 30 13 17 25 1.5 
+ 32 32 14 10 21 1. 5 
Moore 27 24 14 18 20 1.3 
+ 36 30 19 13 21 1. 4 
Swan 25 26 14 12 18 1.4 
+ 39 28 15 15 18 1. 3 
Hill 32 22 18 14 19 1.5 
+ 38 32 14 16 20 1. 4 
Stout 28 36 17 12 19 1. 5 
+ 36 36 20 18 19 1. 5 
Barley Clipper 27 27 17 12 12 1.5 
+ 32 28 18 15 13 1. 5 
Stirling 26 23 11 10 8.7 1.6 
+ 38 24 14 12 11 1. 5 
Forrest 21 20 10 12 10 1.6 
+ 39 26 13 10 11 1.6 
Lupins Yandee 270 260 380 210 18 5. 2 
+ 350 380 360 200 16 5.4 
Kiev. 800 1400 1600 > 500 430 6.9 
+ 830 1700 1800 > 500 400 7.1 
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Results indicate: 
(1) The concentration of Mn in the whole tops of the cereals, but not the 
lupins, declines during their growth. 
(2) At Tl it appears that the + Mn cereals have a higher Mn concentration in 
the whole tops than the - Mn cereals. As with the Y.E.B., this 
difference is not evident at later times of sampling. 
(3) No difference in Mn or N concentrations between the +Mn and - Mn 
treatments exists in the grain of the cereals and lupins. 
(4) Only the lupins appear to have a varietal difference in the Mn 
concentrations of whole tops and grain. 
Table 14. The effect of manganese application on soil extractable manganese 
under Egret wheat and Yandee lupins using three extractants 
Variety Manganese pH Mn 
(1 + 5) O. OlM CaC12 NH4-Ac NH4-Ac/ o. 0 05M 
pH 7 0.2% DTPA 
hydroquinone 
Egret 6.1 5.6 2. 6 16 5.2 
+ 6. 1 5. 7 3.3 15 6.9 
Yandee 6.1 5.7 3. 4 18 7.1 
+ 6.0 5.7 5.0 18 9.9 
Results indicate: 
(.1) Differences in extractable soil Mn between the Mn treatments are 
detectable using ammonium acetate (pH 7) or 0.005 M DTPA, but not by 
using the stronger extractant ammonium acetate/0.2% hydroquinone (pH 7). 
(2) There appears to be a higher level of extractable Mn from the soil under 
Yandee than under Egret. 
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7. ZINC RFSIDUAL WITH HIGH ANALYSIS N.P. FERTILIZER FOR WHEAT 
80 No 31/2247 EX 
Aim: To measure any decline in the effectiveness of zinc on this soil 
type using a high N.P. fertilizer (OAP). 
Location: Wyalkatchem High School 
Soil: Grey gritty sand 
Sown: June 21, 1983 
Harvested: November 29, 1983 
Table 15. 1983 grain yields (t/ha) 
Treatment Grain yield 
8. OAP 0.90 
9. OAP + Cu 0.92 
10. OAP +Cu + Zn 0.86 
1, 3-7. OAP +Cu + s 0.87 
2. OAP +Cu + Zn + s 0.86 
11. Super o. 72 
12. Super + Cu 0.83 
13. Super + Cu + Zn 0.73 
Chemical analyses unavailable at this stage 
Results indicate: 
(1) Zinc levels have yet to be run down and are adequate for maximum grain 
yield. 
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8. ZINC RESIDUAL WITH HIGH ANALYSIS. N.P. FERTILIZER FOR WHEAT 
79 Me 22/2247 EX 
Aim: To measure any decline in the effectiveness of zinc on this soil 
type using a high N.P. fertilizer (OAP). 
Location: Della Vedova, Narernbeen 
Soil: Sand/gravel 
~: June 22, 1983 
Harvested: December 7, 1983 
Table 16. 1983 grain yields (kg/ha) 
Treatment 1979 19&1 1983 Grain yield % Maximum 
1. OAP Cu + s s s 427 88 
2. OAP Cu + s + Zn s s 401 82 
3. OAP Cu + s s + Zn s 373 77 
4. OAP Cu + s s s +Zn 405 83 
5. OAP Cu + s s s 189 39 
6. OAP Cu + s s s 486 100 
7. OAP Cu + s + 2 x Zn s s 369 76 
8. OAP 396 81 
9. OAP Cu 365 75 
10. OAP Cu + Zn 426 88 
11. Super/Ag ran 369 76 
12. Super/Ag ran Cu 341 70 
13. Super/Ag ran Cu + Zn 463 95 
Grain yields results for 79 Me 22 and 23 are sporadic both within and between 
treabnents. Contributing factors were prolonged periods of water stress and 
poor ryegrass control. 
Chemical analyses of tissues for Zn concentrations should produce more 
informative results, but are unavailable at this stage. 
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9. ZINC RESIDUAL WITH HIGH ANALYSIS N.P. FERTILIZER FOR WHEAT 
79 Me 23/2247 EX 
~: To measure any decline in the effectiveness of zinc on this soil 
type using a high N.P. fertilizer (OAP). 
Location: Della Vedova, Narembeen 
Soil: Sand 
~: June 22, 1983 
Harvested: December 7, 1983 
Table 17. 1983 grain yields (t/ha) 
Treatment 1979 1981 1983 Grain yield % Maximum 
1. OAP Cu + s s s 530 72 
2. OAP Cu + s + Zn s s 487 66 
3. OAP Cu + s s + Zn s 624 85 
4. OAP Cu + s s s + Zn 510 69 
5. OAP Cu + s s s 487 66 
6. OAP Cu + s s s 737 100 
7. OAP Cu + s + 2 x Zn s s 551 75 
8. OAP 583 79 
9. OAP Cu 439 60 
10. OAP Cu + Zn 570 77 
11. Super/Ag ran 733 99 
12. Super/Agran Cu 579 78 
13. Super/Ag ran Cu + Zn 712 97 
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10. COPPER X NITROGEN ON WHEAT VARIETIES 
83 Ge 2/2247 EX 
Aim: To determine the responses of Eradu, warimba and Gamenya wheat 
varieties to varying copper and nitrogen rates. 
Location: Messina, Tenindewa 
Soil: Deep yellow sand 
Sown: June 22, 1983 
Harvested: December 6, 1983 
Table 18. 1983 grain yields (t/ha) 
Variety Copper Nitrogen 
Nil 50 100 
Eradu 0.43 0.58 0.58 
+ o. 46 o. 56 0.72 
Warimba 0.59 0.75 0.80 
+ o. 54 o. 85 o. 91 
Gamenya a.so o. 77 0.86 
+ o. 60 0.86 0.90 
Copper as 6 kg CuS04fha 
Nitrogen as kg urea T.D./ha 
Chemical analyses of tissues for Cu levels are unavailable at this stage. 
Results indicate: 
(1) The varieties Gamenya and Warimba outyielded Eradu. 
(2) There is a response to copper at this site but no copper x variety 
interaction. 
(3) Warimba and Gamenya respond to the first level of applied nitrogen while 
Eradu responds to both levels. 
Observation: 
Trial suffered from yellow spot of wheat. 
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11. COPPER X NITROGEN ON WHEAT VARIETIES 
83 WH 1/2247 EX 
Aim: To determine the responses of Gamenya and Miling wheat varieties 
to varying copper and nitrogen rates. 
Location: WHRS 
Table 19. 
Variety Copper 
Gamenya 
+ 
Mi ling 
+ 
Copper as 6 kg CuS04fha 
Nitrogen as kg urea T.D./ha 
1983 grain yields (t/ha) 
Nil 
1.84 
1.90 
1.71 
1.59 
Nitrogen 
60 200 
2. 05 2. 29 
2.13 2. 30 
1.83 2. 07 
1.83 2. 06 
Chemical analyses of tissues for Cu levels are unavailable at this stage. 
Results indicate: 
(1) Gamenya outyielded Miling. 
>';_ 
(2) The wheat yield increased with applied nitrogen. 
(3) There was no response to the application of Cu. 
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12. BARLEY RFSPONSE TO DRILLED TRACE ELEMENTS 
83 Br 4/2247 EX 
Aim: To determine the responses of barley to trace element 
applications at this site where the trace element history is 
unknown. 
Location: 
Basals: 
Wardell-Johnson Bros. - Winnijup 
Barley 
OAP 
KCl 
Agran 34 
50 kg/ha 
150 kg/ha 
120 kg/ha 
50 kg/ha 3 weeks after seeding 
Table 20. The effect of trace element application on barley yield (t/ha) 
Treatment 
1. Nil 
2. Cu + Zn +Mn 
3. Cu + Zn + Mo 
4. Cu +Mn +Mo 
s. Zn +Mn +Mo 
6. Cu + Zn +Mn+ 
Cu as 6 kg CuSO 4fha 
Zn as 2 kg ZnO/ha 
Mn as 25 kg MnS04/ha 
Mo as 200 g NaiMoO~ha 
Grain yield 
3.39 
3. 66 
3.60 
3.45 
3. 42 
Mo 3.76 
Chemical analyses of tissues for levels of the trace elements are unavailable 
at this stage. 
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13. BARLEY RESPONSE TO DRILLED TRACE ELEMENTS 
83 Br 5/2247 EX 
~: To determine the responses of barley to trace element 
applications at this site where the trace element history is 
unknown. 
Location: 
Basals: 
c. Staniforth-Smith - Chowerup 
Barley 
OAP 
KC! 
Agran 34 
50 kg/ha 
150 kg/ha 
120 kg/ha 
50 kg/ha 3 weeks after seeding 
Table 21. The effect of trace element application on barley yield (t/ha) 
Treatment 
1. Nil 
2. Cu + Zn+ Mn 
3. Cu + Zn+ Mo 
4. Cu + Mn+ Mo 
5. Zn +Mn +Mo 
6. Cu + Zn + Mn + 
Cu as 6 kg CuSO ¥ha 
Zn as 2 kg ZnO/ha 
Mn as 25 kg MnS04/ha 
Mo as 200 g NaiM.o0¥ha 
Grain yield 
3.75 
3. 66 
3. 70 
3. 90 
3. 67 
Mo 3. 53 
Chemical analyses of tissues for levels of the trace elements are unavailable 
at this stage. 
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14. THE EFFECT OF GRANULAR SIZE AND TIME OF MANUFACTURE OF SUPER, COPPER, 
ZINC AND MOLYBDENUM No. 1 ON WHEAT 
83 LG 3/2247 EX 
Aim: To measure and observe differences in Comm. No. 1 mixes made at 
the Esperance works, on copper, zinc and molybdenum deficient 
country. 
Location: D. Weich1 S.E. Newdegate 
Soil: Yellow sandy loam 
Sown: May 20, 1983 
Harvested: December 19, 1983 
Basals: Wheat 50 kg/ha : Halberd 
P 21 kg/ha 
N 34 kg/ha 
Table 22. The effect of granular size and time of manufacture of Comm. No. 1 
on dry matter yield (t/ha) and grain yield (t/ha) 
Treatment Dry matter* Grain yield 
1. Nil Cu 1.73 
2. Comm. No. 1 (Jan.) 2. 06 
3. Comm. No. 1 (Feb.) 2.04 
4. Comm. No. 1 (March) 1.97 
5. Conun. No. 1 (April) 1. 93 
6. D of A Dry Mix No. 1 2. 05 
L.S.D. = 0.2 
* Sampled August 17, 1983 Sta,ge 8 
Results indicate: 
(1) Wheat grain yield increased with Cu application. 
(2) There appears to be little difference in the effect of time of 
manufacture of Comm. No. 1. 
Chemical analyses of tissues for Cu are unavailable at this stage. 
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1. 60 
2.12 
2.19 
2.19 
2. 09 
2. 2 9 
15. COPPER SPRAY AND NITROGEN RATE APPLICATIONS TO WHEAT SUPPLIED WITH 
SUPER, COPPER, ZINC AND MOLYBDENUM No. 1 
83 LG 4/2247 EX 
Aim: To determine the effects of rates of nitrogen on copper 
deficiency and spray application to correct this deficiency. 
Location: D. Weich; S.E. Newdegate 
Soil: Yellow sandy loam 
Sown: May 20, 1983 
Harvested: December 19, 1983 
Basals: Wheat 50 kg/ha 
Comm. No. 1 250 kg/ha 
Table 23. The effects of nitrogen rates and copper sprays on dry matter yield 
(t/ha) and grain yield (t/ha) 
Treatment Dry matter yield* Grain yield 
1. Nil N , - Cu 1. 27 1. 40 
2. Nil N , + Cu 1.38 
3. N (17) , - Cu 1.74 1.53 
4. N ( 17) , + Cu 1.69 
5. N ( 34) , - Cu 1. 98 1. 55 
6. N ( 34) , + Cu 1.96 
7. N ( 51) , - Cu 2.08 1.58 
8. N (51), + Cu 1.95 
9. N ( 68) , - Cu 2.15 1. 62 
10. N ( 68) , + Cu 1.92 
11. N ( 85) , - Cu 2.19 1. 59 
12. N ( 85) , + Cu 1.96 
Cu spray as 1 kg CuS04 in 80 L/ha at early boot 
N in kg/ha, T. D. before seeding as Agran 34 
* Sampled August 17, 1983 : Stage 8 
Results indicate: 
(1) Only when nitrogen supply is adequate wheat responds to the foliar 
application of Cu. 
Chemical analyses of tissues for Cu and N are unavailable at this stage. 
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16. COPPER SPRAYS ON WHEAT 
83 LG 5/ 2247 EX 
~: To determine the effectiveness of copper chelate sprays compared 
to copper sulphate sprays. 
Location: D. Weich~ S.E. Newdegate 
Soil: Yellow sandy loam 
~= May 20, 1983 
Harvested: December 19, 1983 
Basals: Wheat 50 kg/ha 
P 22. 75 kg/ha 
N 34 kg/ha 
Zn 0.70 kg/ha 
Mo 70 g/ha 
Table 24. The effect of copper sulphate and copper chelate sprays on wheat 
grain yield (t/ha) 
Cu Spray 
source time 0 
Sulphate 6 leaf 1.57 
Boot l.57 
Chelate 6 leaf 1.57 
Boot 1.57 
CuS04 ( 25% Cu) S 1.00/kg 
Cu-chelate (15% Cu) Sl4.00/kg 
Results indicate: 
Amount copper 
21 62.5 
2.00 
2.11 
1.81 2.10 
2.12 2.19 
(g Cu sprayed/ha) 
125 189 250 375 
2.10 2.19 2.27 
2. 20 2.16 2.17 
2.21 2. 2 9 
2.17 2. 21 
(1) In this trial it appears that Cu-chelate is about twice as effective as 
Cu-sulphate when sprayed at the 6 leaf stage. However, Cu-sulphate has 
about twice the Cu content (%weight basis), implying Cu-chelates are 
not economically justified. 
Chemical analyses of tissues for Cu are unavailable at this stage. 
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17. METHODS OF COPPER APPLICATION ON NEW LAND 
83 LG 6/2247 EX 
Aim: To examine the different methods of copper (and zinc) application 
on new land. 
Location: D. Weich; S.E. Newdegate 
Soil: Yellow sandy loam 
Sown: May 20, 1983 
Harvested: November 30, 1983 
Basals: Wheat 50 kg/ha 
P 23. 5 kg/ha 
N 27 kg/ha 
Zn O. 70 kg/ha 
Mo 120 g/ha 
Table 25. The effect of form of copper application on dry matter yield (t/ha) 
and grain yield (t/ha) 
Treatment Dry matter Grain yield 
yield* 
1. Nil Cu 1.58 
2. Comm. No. 1 drilled 2. 03 
3. Comm. No. 1 drilled + Cu spray (boot) 2. 07 
4. Cu spray (soil) + OAP 2. 06 
5. Cu spray (soil) + OAP + Cu spray (boot) 2.01 
6. Dowerin No. 1 T.D. + Agras No. 1 2. 0 5 
7. Dowerin No. 1 T.D. + Agras No. 1 + Cu spray (boot) 2.08 
8. Comm. No. 1 T.D. + Agras No. 1 2. 0 6 
9. Comm. No. 1 T.D. + Agras No. 1 + Cu spray (boot) 2.05 
10. Agras No. 2 + T.E. 2. 0 8 
11. Agras No. 2 + T.E. + Cu spray (boot) 2.08 
* August 17, 1983 : Stage 8 
Trs 4-9 applied immediately before a cultivation treatment to the whole 
experimental site. 
Tr 10 is an experimental mix by c.s.B.P. 
Results indicate: 
0.92 
2.45 
2. 72 
2.76 
2.75 
2. 37 
2.65 
2.45 
2. 77 
2. 57 
2.83 
(1) Of the soil applied Cu treatments, it appears that Cu applied as a soil 
spray prior to cultivation is the most effective method, with no 
additional grain yield being realized with the foliar Cu spray. 
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(2) A foliar application of Cu at Stage 8 resulted in about a 10% increase 
in grain yield above all of the soil applied Cu treatment except the 
soil spray Cu treatment. 
Chemical analyses of tissues for Cu are unavailable at this stage. 
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18. ZINC SPRAYS ON WHEAT 
83 NA 4 9/2247 EX 
Aim: To compare the effectiveness of zinc sulphate and zinc chelate 
sprays. 
Results: The trial was severely waterlogged, preventing the early boot 
spray treatments, and rendering the grain yields highly variable 
within treatments. 
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19. ZINC RESIDUAL WITH HIGH ANALYSIS N.P. FERTILIZER FOR WHEAT 
83 ES 35/2247 EX 
Aim: To measure any decline in the effectiveness of zinc on this soil 
type using a high N.P. fertilizer (OAP). 
Soil: Grey sand/gravel/clay 
Sown: June 16, 1983 
Harvested: Deceniber 14, 1983 
Basals: Wheat (Egret) 
N 
p 
s 
Cu 
Mo 
70 kg/ha 
21.6 kg/ha 
24 kg/ha 
30 kg/ha 
1. 5 kg/ha 
80 g/ha 
Table 26. 1983 grain yield (t/ha) results 
Treatment Grain yield 
OAP 0.94 
OAP + ZnO ( o. 5) 1.46 
OAP + ZnO (1. 0) 1.52 
OAP+ ZnO ( 2. 0) 1.57 
Super + Agran 1. 66 
Super + Agran + ZnO (1.0) 1.61 
Results indicate: 
(1) Grain yield responded to zinc application. 
% Maximum 
57 
88 
92 
94 
100 
97 
(2) There appears to be enough zinc as a contaminate in superphosphate to 
achieve maximum grain yield at this site. 
Chemical analyses for tissue levels of Zn are unavailable at this stage. 
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